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3 MISSION AND ORGANIZATION OF THE DFVLR: TWO YEARS OF INTEGRATED
SOCIETY OF GERMAN AERONAUTICA% AND SPACE FLIGHT RESEARCH

|
L Volker Aschoff r
' ?L”/‘l‘i% *“",‘!
I. HISTORY OF AERODYNAMICS AND SPACE RESEARCH FACILITIES IN
GERMANY UP TO 1969

There was a time in which hﬁman beings were able to make
fundamental discoveries using creative intuition alone. The
plow was used for agriculture, tﬁe hammer was used as a tbol,
the-wheel was used as a means of ftransportation but also the

bow and arrow only required an inventive mind and manual dexterity

|
"As technology develops f@rEﬁEﬁ]L

cases 1n which true progress can ionly be produced when there 1is

for their realization.

more and more there are

suffiecient scientific knowledge. The development of the steam
engine was based on advances iIn thermodynamics, and the develop-
ment of electrical technology waé based on advances in thecretical
electrical theory. Technical ad%ances and sclentific research

interacted continuously, especiaily ih the 19th century.

As man started to conguer tﬁe air, at the end of the 19th
; century and at the beginning of the 20th century and when he

! started to investigate a new area, a new situation resulted. When '
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: gGrafmzeppeiin-had carried cut er of the longest fiights over

land and as the brothers Wright 'developed the art of flying of

Otto Lilienthals, the large ind@strial nations were exposed to a

" new area: aviation. TFor its development, it_was no longer

suffieient to consider only fthe igeneral results of scientific
research. It was necessary %o éarry out directed research in
order to provide the scientific;requisites for the technical
advance.

1907 Model Test Facility, Goettingen
(Later on, AVA)

1912f German Test Facilitx for Aviation
(DVL) Berlin Adlershof.

1924 German Research Facility for Gliders
(DFS) Darmstadt

... 1936 German Research F@cflity for Aviation
(DFL) Braunschweig

1937 Aviation Radlo Research Institute
{FFO) Oberpfafifenhofen
I

1953 German Research Facihity for Helicopters and
Vertical Flight Technology
(DFH) Stuttgaﬁt
|
1954 Research Institute for Physics and Jet Propulsion
(FIPS) Stutteairt| A

DFVLR The early history of the DFVLR N A 023

!

In this connection, in 1907 the "Model Test Faeility for

“Motor Driven Alrships and Study %ssociation" was formed in

G8ttingen, Already in 1897 Felix Klein founded the "GSttingen
Association for Advancing Applled Physics and Mathematics", in

| Spder £6 inten§ify the relationship between the gﬁiéﬁ%ffiﬁJ—"_

 gducational and research facilities and persons 1n industry.

T

?1"Gﬁﬁtingen,aat_bhewheginning of‘the.centuryaﬁwasuideallynsuited-ﬂor’

)
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. branch of technology.

developing an application- orientéd fundamental research complex,
as one would say today. i
|

The model "test facility -wasisoom world famous—because of the
scientific direction of Ludwig Prandtl and because of its
fundamental work in the area of fluid mechanics. In 1918 it was
accepted into the Kaiser-Wilhelm;associlation for the advancement
of science and was given the namé "Aerodynamic Test Facility",

e . o

Even though the fluid mechahical fundamentals were very
important for the further development of aviation, they were not
_sufficient for providing a technlical advance of alrcraft design.
Additional theoretical fundamentals and additional test
facilities had to be provided fof this, which should invol%e as
many firms as possible involved ?n aviation. Suggestions of
Grafen Zeppelin and several initﬁative proposals caused the
“G&tman Reichstag to found a ReichS‘Association for Alrship Travel

and Flight Technology in the yeaf 1910, Based on the commemorative

papers of Hergesell, Prandtl andeendemann and under the. direction

of the Relchs Commision for the ﬁnterior, the "German Test Facility
for Aviation™ was established in;Berlin-Adlershof. Its task was

to "support German aviation and German airship transport by
production, development and maintenance of a test facility for the
common cause”. The entity was nbt founded as a Reichs facility

but had the legal organization of a registered assoczatlon in
order to prov1de true partner relatlonshlpsbetween the state,
science and business. The DVL was therefore the first example

of such fruitful collaboration fpr advancing a.newly developing
H

- Finally, the Munich professor, Dr. Dieckmanns, himself funded’

the "wireless telegraph and alr- electrical test facility Tn™ B

", Grafelfing", and there performedjlnvestigations on the suitability”

'r_oﬁ,electpomagnexlc-wavesnforAcommunlcatlonsMln“aylahlonnxechnology.
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“GerdeReeearch Fa0111ty for Hellcopters and Vertlcel Flight
1954,
because of Eugen Singer, the "Research Institute for Physies-
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After losing the Filrst World War, the further development of

mctor driven aircraft was very dlfflcult in Germany because of

/ 118

restrictions by the victorilous powers. Thils led to the develcopment

| Facility for Gliders" was founded.

]
|
Soon motor driven aviation progressed even further,

of glider aircraft and in the year 1921 the "German Research

After

overcoming theaworld-wide economio crisis, the research capacities

of the AVA and the DVL were no 1onger sufficient In the yearf

an additional installation was founded, the "German Research
Facility for Aviation" in Braunschweilg, which worked clogely inl

carried out advanced scilentifiic research.

The increased importance of wireless communieations 1in

aviation resulted in <the formation of an"Aerodynamic Radio

el

Research Institute" in the year 1937, which was to provide a
continuation of the entity funded by Dr. Dieckmanns hefore the

first World War.

Tt seemed as though the loss of the second World War and
|
the restrictions regarding any Kind of aviation research by the
control law No. 25, would put ad end to all these institutions

 collabordtion with the Technical University in Braunschweig, and

1936,

and test facilities. Part of the scientists and workers were able

to continue the tradiftion at 1east In an indirect way.

In 1953
the AVA started again in Gottingen, the DFL in Braunschweié]

and the DVL 1n Aachen, Miilheim and Oberpfaffenhofen and continued

" their research work.

During the same. year the state Baden-Wiirttemberg founded the f

Im—e s -

Technology" in Stuttgart- Echterdingen. One year later,

‘Tof Jet Propulgion™ WHS“founded“ih“Stﬂttgért;VEIhihgenT““
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TTHE Fésearch work in the old facilities was continued and
the new assoclations were formed during aﬁtime when spacefllght\

was also developing as a new technology in addition to tradltional

~aviation. Therefore, the- question was raised of whHether independent
- Pesearch facilities should be dévelopedffor this scientific and

technical work or whether the eﬁisting aviation research
facilities should be extended tq include spaceflight.

The last solutlon was adapted It led to gﬂfusion of the
research facilltlesvlﬁ]a single associlation: the "German Research
and Test Facility fdg—Aerodynamibs and Spaceflight", This was
done in conjunction with a continuing fusion of the individual
installations.

II. TASKS OF THE DFVLR ACCORDING TO REGULATIONS

t
b

i

DFVLﬁ

~ German Research and Test Facility
- for Aerodynamics and Spaceflight e.V.

Research in the area of aerbdynamics and spaceflight
Collaboration in the planning and execution of projeects
Building an operation of la?ge scale test facilities
Further development of young scientists o
Consultation with Feder31'W¢st German agencies

DFVLR Tasks of the DFVLR A 021
‘ 11970

!

The DFVLE was assigned the follow1ng tasks following the

tradition of previous associatlons and these were prlmarlly in

the area of aerodynamlcs and spaceflight: o
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a) -

- effect in other areas of the natural and engineering sciences

"1n the speclal areas of aerodynamlcs and spaceflight,

‘v

b)
c)
d)

e)

[}

a):

To
To
To
To

carry out research by maintaining research institutes,

carry out and plan projects,

build and operate lérge test facilities

acientific unlver51t1es

To glve support and coﬂsultation for the appropriate

agencies in West Germany.

The DFVLR provides application—oriented fundamental research

and

1
141

For thls purpose,
are processed at the institutes hf the DFVLR, as well as
research projects assigned by the Federal and State governments,

as well as research tasks agreedlupen with third parties.

freely selectable research projects

|
!
1

!
(

In detaillthe following isito be done:

applled research with the fdllowing\goal:

to provide scientific support for ocngoing developments,

Most of the research progects processed by the DFVLR .

deal with problems of aerodynampos)and spacefllght

This led

%te ploneerlng work 1n many areas because ofJ | the new and}

difficult nature of the problems \Whlch had a stlmulatlng\

and 1n conventional technological areas.

the DFVLR show that in addition to the research work _performed

results have also been applied to guestions assocciated with

R

The yearly reports of

. gy

these

to provide seclentifie fundamentals for future developments,

to provlide scientific critefla for decisions as required.

/120
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“anthropotechnology, bionics, processing techniques, analysis andj:
suppression of dangers resulting from advances in technology,
and finally the basic problems Qf systematic planning and develop-

- ment of planning.methods. .. o e ety e o e

b):

Later on I will discuss the planning and execution of

projects. “P

0
~ty

c):

Part of the research tasks can only be carried out if there
‘are available special large scaﬁe facilities, such as wind
funnels, space simulation chambérs, ete., The task of building
such large scale test facilitie§ assigned to the DFVLR represents
sguite a difficult task. The sofubion of this task must be locked
upon as a very signhificant engiﬁeering feat. This task of the
DFVLR was extended over the lasﬁ few years to include a new
problem, the building and operaﬁion of ground stations required
for carrying out and evaluating%scientific satellite migsions.
This 1is a scientific service opération and its development and
preparation requires special engineering work, just like in the
large scale facilities. |

d): o |

The task of developlng youﬁg scientists presupposes a pre-

~ ecollaboration with the scientific universities. Here again the
% DFVLR contlnued a ftradition whidh was established for théi?|

i mutual interest previocusly.

E 7 GAd Ak ma mTm = s mm mamm o e s

/121



el

1

collaboration was: ' ‘
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“The " following numbers may ﬁoint out how good -thisg-— -+
{

- In the 2 1/2 years since the founding of the DFVLE,
v scientists héée 5eén galiéd fo—ébcepf é chair at a scientific

university.

- 3 scientists have become fdll professors at sclentific
ftechnical universities,

- 5 scientigts have obtainedfthe title of honorary professor
or profeséor, : |

- 18 secientists lecture at sclentific unlversities and

- 56 sclentists were promoted.

11T, STRUCTURING BY DISCIPLINE AND LOCATION

3

The formal requirement of primarily carrying out work and
research in the area of aerodynamics and spaceflight covers a

"lTarge area of diseiplines in the natural and engineering sciences.

e im e e f 4 u AR oA AT el MRS s e L T, B e

Appropriate planning and coordiﬁation of the research projects

and intensive eXxperlence exchanée will be useful among institutes
which work on similar or identidal projects, For this reason,

the institutes of the DFVLR weré grouped into six scientific
areas, just after the fusion toQk place. Thesge are the following:

Seientific area 1. quid dynamics

Sclentifiic area 2. ' “Flightmechanics and.flight control

Scientific area 3..  Strength, materials, construction
techniques

Scientific area 4, Propulsion and energy

Sciéntific area 5. Electronies

Scientifie area 6 Air space physies, space simulation|
flight medicine,

- "”5§v£§“““ Research Divisions within ~777 777 TR ohn
the DFVLR (1970) 1971




e m e ke 1

Fluid mechanics |
3 with 8 institutes at the present time
4 Flight mechanlcs and flight control

with. & 1nst1tutes at the present tlme

Strengh, materials, constructlon technigues
with 4 institutes at thelpresent time

1

|
with 9Jinstitutes at the present time

Propulsion and energy

Electroniés:' ‘
' i
with 2 Institutes at the' present time
Airspace physies, space simulation and filight medicine

with 3 Institutes at the present time.

Thls division is based on the activities of the German
Association for IFlight Sc¢iences,! which took on the assignment
_of a coordinated covering agency;for the previous facilities durlng
Féﬁé years before the DFVLR was founded. The division and names
‘of the scientific disciplines%ﬁ?}not entirely logical, but 1t
has been found teo be useful duriﬁg the first 2 1/2 years of

existence of the DFVLRER. ‘

TS ; ‘@l Research center

o mtﬁa o ! s/ Gutside facilities

- Ewmv«p; ; 8 External institute

[ Porz-ahn 1 'l near technical

: puaseene *rt | " university

‘ 1

. gswllgcri T e e :

.f ' Ol\hclpluﬂ‘enhohn \

_ Regearch facilities of 4 001
DFVLR ' _‘the DFVLR 1969 -

1 ;_L
7 T T iné géographical structure was specified by the previous

vy v -

* " history of the DFVLR. The AVA was founded in Gottingen and

- eould -resume- -work- there. after- the War« TheaDMLﬁmw&smGriginally L

|
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_ in Berlln Adlershof but after the war, started up again in
. . Nordrhein Westphalia and Bavaria and later on took over the

; lInstltute for Physics and Jet Propu151on in Stuttgart The DFL‘”-

- had been founded iIn Braunschwei_ﬂbut again started there after the
war and later on took over the German Research Faclility for Heli-
copters and Vertical Flight TecﬁnongY, as well as the Institute
for Construction and Contruction Technique Research in Stuttgart.

- In congunctlon w1th the development of the thlrd stage of the Eurocopa
rocket, the DFL bullt rocket test stands at the old external
facility in Tauen in the Lilneburger Heide. The DVL continued to
expand the test stands in Lampoldshausen, originally built by
Sanger. Finally the DVL built facilities near technical universi-
ties in Berlin, Aachen, Freiburg and Munich.

)

':'- } ! .'n KL s or Hadl
: Fluid. mechan:LCS} 'j‘ ’_,_l ; .
_ Flight mechanics/flight controll *: © . ‘[
T Strength/materlals IR
Pg93q151on/energy R N !
Electronics|] 4‘“T7 .

‘Airspace/flight medicinal

Aerodynamlcs BN -
‘Spaceflightl ¢_’T'
Central facilities|™ [™ = [* [* [

pRviR| iLocal and specialized strucpu;gj;gﬁkﬁﬁ;
©of the-DFVLR (Status 1970)|

i S Sy
!l ud -l o

i
The initial position of the;DFVLR was therefore a structure
based on scientific discipline {forithe most part as well as the

~geographic scatter dictated by the previous history.

Three organizational probleﬁs regsulted because of the double
task of carrying out research and also providing planning and
execution of projects which will be discussed in -the following

sectlon.

e i & " WA TR R W SR ERE L mmmi et D e d e e am i T b w ae P modmeap Rl A RE wERCALETY M s, Lo Lt
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IV: — ORGANIZATION FORMS OF THE DFVLR

Member meeting

i

Sendte

1/3 state, 1/3 business, 1/3 science

" Directorate

3 business condubting directors

|
5 members at each of the 5 research centers

DFVLR Legal organization of the DFVLR - A 057
| | | 1971

Just like the previous associations, the legal entity of the
DFVLR 1s a registered association.

i

The supporting members of this registered association includéf@
the Federal government and the 4 State governments, in which the QJLEQ

research facilities of the DFVLR,are located. Also 1t includes A
SC industrial firms in the area ¢of aercdynamics, space technology
and other areas of technology, Which can be.relevﬁnt directly or
indirectly for research work of the DFVLR. Based on this
particular scientific performanc%,“single persons can be gilven

a title of scientific member. |

i

The legal organization provides the member association as the

~uppermost entity in the organizational structure. It selects the i

senate, which 1s composed of l/3&each of members from the state, I

S iED L o Tem v IimIERE I omode m b m

-businegs and-scilentific communitﬁ, mhm”“a=«-~~wwwm5ﬁ126
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the .composition..of the senate therefore document the.basic- .= —-. .-

The legal organization of the registered association and

idea which was important from the beginning for the previous

associations, as well: There shall be a true partnership and

collaporation among the state, business and the scientific

community for the common good.

directors at the request of the @ember association and to monitor

. . i
The most important task of the senate is to gelect the

them. The senate uses two panelb for support: the sclentific-

technical panel and the personnel and financial panel.

Sclentific workers of the ﬁacilities are elected to the

senate as well as fo its panels in order to provide transparency

to all decisions of these panelsh

The legal organization of=the‘DFVLR is only to provide an=---

external framework for the activity of the Tacility.

[

Scilentific¢c Discipline Panels and Mailn Panels

Research planning and sclentific cocrdination of institutes —

collaboration of scientists
|
o Aerodynamic area, e
" Spaceflight area

Cbject and project-related in#erdisciplinary coordination.
Use of large scale facilities.
|

i
Regearch Centers
i

Infrastructure — central services and facilities
DFVLR Organization of thb DEVLR A 05@
- - ' P 1971

12
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In the first 2 1/2 years, three complexes have resulted for
. the activity of the DFVLR,

structure.

The first con

" of resgearch result

sists of

S. This

- have the most ipiportant area of

! . :
which have their own organizational

'
1

Ll el e At M WA . £ WS SRR LA R L MEER A maL RS e be ot

planhing, coordination and evaluation

task directly and decisively piffects
the activity of each individualfscientific worker and here we

scientific collaboration.
: i

o fLEadership and

main panelf

/

\

6. scientific disciplines with 2 to 9.institutes]

bl

/W

VNN

f31 institutes with 1

to 10 divisionsj

/Y

/

N NN

[183 divisions with

L1 t0.:17 scientists

|

/]

/

\ NN

| 711 scientists (some summarized in groups)

7

/]

/

DFEVLR

\ NN

Scientific‘o&ganization

A 0503

1971 |

et et S v e 4T W VT e e
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e e gdern Management and organlzatlonf assume that fdf“a{ﬁ'

high guality mental activity, the organizational’ widths. and

' organizational depths on the average are solved by persknnel{

¢

struetures at a ratio of 1:6..

T L S P

The forms of optimal funct%onal structures have been

" verified by the continuing coll%ctiomlof scientific workers of

an institute into divisions as well as the ccllaboration of
sclentlflcally;related 1nstitutes in certain spe01a1 areas.
According to experience this has proven 1ltgelf, Except for the .
coordination of scientific dlSClpllnes igﬂ the main panel. for
planning and structure, numerical ratios result which are very
close to 1:6 on the average, and no rigid structure 1s prescribed.

The collaboraticn of the scﬁentié%s is provided by the fact
that the divisions participate in the scientific work of the

institute through the lelSlOn Ieaders and an equal number of

o e

selected gclentific workers 1n the 1nst1tute assenmbkly. Each o
institute is represented by an 1nstitute director and an elected

cselientific worker in the approprﬁate gspecial scientific discipline

panel, ' !
The. scientific workers are represented according to their
parity in the coordination of research between the technlcal areas

within the main assembly for plahning and structure. Each of the

six technical boards sends a speaker selected from the Institute
directors as well as an alternate speaker selected from the
scientific workers fo the maln bpoard.

;

The main board and the direktorate represent a panel which

o

corregponds te the scientific—tephnical directives advisory board .

there is a stepped structure of divisions above the institute
and specialist boards up to thé main board insures that the

AV T oa G P

=3

14

. of the Federal Ministry for Education and Science, _The fact that



- technical- serﬁlces at»
Z’based requlrement for decentrallzatlon of certaini” Easks,vcontﬂa—g‘

»knOWIedgemof modern management methods 15/ considened_houa_great

extent.

|
We will again_defer the quegtlon of the tasks involved
during participation in progectsr‘ We will dlSCuSS the second

organizational task, the’preparation of the administration

 requ1red for work at the 1nst1tutes, the 1nfrastructure and the

e e e P - T

H? r?séarch centers._ The‘éeggraphlcaﬁly L _;"

dicts the desire. for a unlform type of organlzation w1thkstrong

centrallzatlon of these tasks. o - R R SR

{'—"k n T : s - ;M ~ —

EOD S

There remain a number of questlons Wlthln the centers” as
well as among the centers and the main administration which

remain tc be solvedi{vaerywheréﬁthese problems have an F"”
. M — L

effect on every day work,prdcedures, the! participation of theJ

_operational directorate in a solution of thesé tasks represents

a Justifiable wish of the scient@fic workers at the DIFVLR.

‘T will now discuss the proﬁlem of collaboration in the planning
and execution of projects. I WJuld like to point out that by
project we mean a task whloh is to be performed in certain
gsequential phases and has as 1ts'goa1 the development of a
concrete entity, such as a space vehicle,

]

e | -
Planning phases 01 studies on future programs

02 program}definition

r
Project phases A Determinmation of whether various concepts
are realizable.

B Project ‘definition of a selected concept
C Design, icost and time plans
e D Development production, delivery .
E Start- up and operation ) E
Phased_exeguﬂion of a A 059 |
S i ‘DF“:V-LR"‘" MRS - sp*—a:ce flight'_pr-oj ecﬂﬁu A R T L 19 7 1 7

15



" noe s wihen- the - dnstitutes of the DFVLR are to collaborate durlng

the planning and execution of awlatlon projects or space projects,
then it is necessary to have inﬁerdisciplinary cbject-related and

project-related. coordination among the subject areas within the

institute. The aerodynamic and !space technical divislons are
used as organizations for these jtasks.
3
1.

K

e, Moblle rocket launch siteegnj“

H
ER
v

Aerodynamic Division

ir f
Central divislon for design research in aviation
; :

Central division for aviation technology

Spaceflight Division

Working group for general spaceflight projects
Central division for satellite operation

.operation.-eentral division. The mobile rocket launchsite divi-

DFVLR Interdisciplinary coordlnation and A 004
scientific service fac111t1es N PR B I s
In the aerodynamic area, the central division performs an /

advisory function at the present time for preparing future |

aerodynanmic projects The Central Divisgion for Av1atlon§Technology
deals prlmarily with questions of safety of aircraft and the )

economy of transport systems. i . B

Within the spaceflight area, the general spaceflight project:jﬁﬁ

working group has the task of iﬁterdisciplinary coordination. The

]

German ground installations reqﬁired for operation of research

satelliftes and probes are summarized under the satellite

sion supports the extraterrestrial research of sclentific

N

1nst1tutes by launchlng hlgh altltude research rockets from

s e, A e WM Lt SarTarwos memoon wewio

foreign 1aunch51tes.
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Assoclation for Space Research
5 o m. b - H.
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1

3 Location: Bonn-Bad Godesberg

Goals: a) Support of the National Spaceflight Researech

by specifying and coordinating development
tasks. ;

b) ~Execution of the itasks which resilt as part cfﬁthelj
participation of West Germany in the ELDO.and ESRO
Programs.

DFVLR Association for Spaceflight G £ W A 013
R . : A . 1970

Within the spacéflight tecﬁnology and spaceflight research
area, over the last few years a number of concrete projects have
_been carried out or started. A special assoclation, the association

”for spaceflight research, was founded for planning and carrylng
out these pPOJects, as far as tﬂe tasks of the customer are con-
cerned,

j
In addition fo the national'development projécts, the GfW
also carries out tasks which are the result of part1c1pat10n of

[ j .
West Germany in 1nternat10nal programs.‘a'
W MM

"

[
PRI

= ¥ [ - s e ———r

In the areas ' ' jResponsible for planning and
. .control of

5 - Payload (experiments) f - Technology (specification,|
o : tests, quality control)

..z .Spagg . vehicles , - Deadlines_ . . .. . _. ...

- (Launch vehicles) ' - Costs
: - Operation f!
IDFVLR Customer management for spaceflight projects (CfWﬁ.A 064}

e T — - ———rrm A
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DEVLR Management tasks for scilentific Spaceflight A 065
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THE“GTW 1éts contracts of the West German government for

natiocnal spaceflight projects supported by the federation. A

project directorate is formed fdr each preject which is

responsible formpianninguand-controlwoﬂ~speciﬁications, of tests,

for quality control, deadlines and costs. If, for example, /3132

" we are dealing with a space vehicle then in addition to the

space vehicle '1tself, the pPOJect directorate is responsible for
the payload, the ldunch and the operation.

1

Tasks of a Project Sclentilst

1) Coordination of criteria for scientific success of
mission. .
2) Coordination of experiments for maximum scientific gain.

3) Coordination of experimentors| and the overall goal of
the project

by Cellaboration during preparation of scientific data

migsions = 1971

|
|
If we are dealing with a research satellite, such as the

AZUR or "she AEROS or a research probe such as the HELIOS, then

in addition to the technical—adﬁinistration tasks, the project

- directorate must also provide tﬂe scientific ecoordination of the

experiments by means of a project scientist. This beging by

unifying the criteria for the scientific success of the planned

mission and extends over the coordination of the experiments and

experimentors up to the participhtion when scientific data are
prepared.

Since the wa does not have its own laboratories and test

fa0111t1es, since the formation of the DFVLR, there%has been a. k

collaboration treaty between the two institutes, which makes

~ possible~arcoordinated use of  the Tacilities—of -the GfW and the

18
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;f”DFVERT“”Iﬁ“ﬁHé”future this colldboration will be Antergified

1 : :
further because the DFVLR will gake over the business management of

A
" the £§jﬂ and will direct it as .a subordinate organization in /133

the future. The- edoeser collaboratien-of-the-PFVLR-and the DfW

is to bring about two things: ﬁirst of all, for the international
collaboration of West Germany in the area of spaceflight, a uni-
fied complex will be formed to dperate as a digcussion and work-
ing partner. The mobility of the gclentific collaborators will

be enhanced. They are continually operating in:various ways as

project managers and are confronted with the practical necegsities

 of technical realization. They.can also participate in the

systematic research of scientific tasks at the institutes. This
will bring about various innovations between theory and practice.

'AWF

e LINER -

Working group for spaeefllght research

(Association of Instltutes of the Hax Plank Association
and the DFVLR) |
" Location: Munich <
Goals: Common technical and scientific preparation of
experiments in extraterrestrial research {high
altitude rockets and satellites),.

b
b
i
|
|

DFVLR < Working group for . A 014
spaceflight research - A w F o 1970

b
As a conclusion of this secﬁion on the work of the DFVLR
during planning and execution of projects, we would like to point
out that there is an Association of Institutes of the Max-Planck

Assoc1ation and the DFVLR which 1s concerned w1th the technlcal

Sy mesauss e me =

and sc1entif1c preparatlon of experiments in extraterrestrlal

R T T T T . T R T T
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research. Thls working association for spaceflight malntalns an
office in Munich, !

¥ m e m——

Finally, in our chapter about “the ‘organizational forms of
the DFVLR, we should note that correspondlng to the collaboration
of the scientifie workers in the research planning and the
participation of the dlrectorate in all questlons of the daily
work, the state has also reserved ltself the rlght for directing

work in spacefllght projects.

V. SPECIAL PROBLEMS OF RESEARCH MANAGEMENT

The size and complexity of ‘the DFVLR required several
organizational forms which peneﬁrate each other to be established,
" which were discussed in the previous section, The large expendi-
ture in personnel and money, which foday must be maintained
“for large scale research, requires us to devote special attention
- to the problems of research man#gement. I would like to mention
three examples from this area. .
The first example concerns the natural desire of the finaneia
supporters, in other words, in the case of the DFVLR, the
parliaments and ministries of the federation and the states,
to have formal control of foreigﬁ expenditures through the Federal
Financial Mlnlstry as well as a control on the 501ent1flc
efficiency of any improved progects or support. The method
-which has been adapted amounts tQ a control of performance of
research projects.

it mee ey G ke T G e e I

- T T L
O R T R e R LR L - d
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"Mominal: Research plan

"Actual B Yearly report

|
R s far v e vwemaloe e wvezaem A r -

Topic and topic number i Topic and Topiec number
Begin and plan conclusion ;_Scienfific activity proof
Relationship to the space 5 Publicatlons, research reports

research planJof the ministries lectures

Scientific contacts | Reasocons for dgyiations from ths
' research plan

Customers, financial supporters ' Names of the collaborators

Planned personnel, material and
money expenditures

DFVLR Nominal-actual value comparison A Ob2
' . in the M"success check" control 1571
Jdcop.

1
o TR -

In the first approximation a success control can consist
of a repeated comparison between the nominal value of a jreselarch
plan and the achieved actual valﬁe of the research work carried

out performed at certain time intervals.

In order to give the DFVLR members and the organs to be used
by the member association and thé supporting ministries;fthe oppor-
tunity for such a comparison, th? DFVLR every year publishes a
detalled reseaféh plan and a yearly report. The research plan
contains the research toplcs ordered according to scientific
disciplines and institutes., It specifies the beginning and
planned conclusion of the work, the relationship between the toplc
and the so-called overall framework research plan, in whlch.the
ministries can specify the research tasks which they desire.

"Ai5o it "gives the contacts with other scientific installaticns,

the customers 1f this deals with a research project of third per— ?

' 8S0ONS .- as.well.as..finally. the plah.expenditumesuin-personnel,

- materials and money.

21
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The yééfi§ report uses the?same correspondiﬂé topidu /136

? numbers to relate to the research plan of each year. It reports
,, ‘the research tasks carried out ﬂn the report year in the sense of

~a scientific aﬁtfﬁity"vérificﬁtﬂ6n2“'It“jﬁé%ﬁfiégmﬁhe necessary

el

deviations from the research tasks and also contains the names
of the collaborators, as well as a complete 1ist of publications,
reports and lectures of the individual institutes,.

The desigﬂhof the researchjplan is presentga to the member
firms and the ministries for evaluation. It is detailed because
of a requirement for a very highly detalled representation re-
quired by the supporting minlstries. Alsc the participating firms
would prefer a somewhat looser summary of the individual ftopics
into topie groups. The research plan,-lQ?l, contains 582 research
toples ordered according to 31 ipstitutes, as an example. This

“tBpics per institute. The yea?ly Teport 1970 recently appeared
~and is available in book stores.% It reports on the work of the
institutes, the scientific service organizations and central

. facilities and corresponds to the research plan 1970.
i

Number of scientific coll?borators
Number of other employees!
Number of salaried| persong

Personnel expenses in kDI

Material and operational Expenses '
in kDM % SV

, Investments for the cohtiguing .
4 operation in kDM : LI -
”5#&£ﬁ& “Quantitative expenses for personnel : | 27063 |-

o ~and material expenses of the institute 1971 -

LRI Tt R ik . o ARAA— P ek TR ERTEE 44Tt LW T o T e bl e waselmOTLE G e etme b s S R WE LT TP AL LUsETE o G ..ot Tt Lt
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~ee——-The--pumbers of scilentific ﬁollaborators, technical - -
employees and salaried employeesjare among the most important

quantitative data on the individual institutes and installations.

' Also the personneL,expenditures,hthelppenationalwexpenditureég

and the funds for continuing investments are shown.

P Y

-

\\.
k] ,s"?"‘i" '

v
/
X

3-4 Desired average (71)

» primarily . theoretical institute.

------- - Actual average (?1) iﬁnggitures
‘:HB?VLR Representation of the quantltatlve Aﬁoéo
_data of the research plan """ 1971

|
|
In order to glve a fast summary on the relationships within

an institute and between the various institutes, a computer pro-

"gram has been developed which préduceé numerical data in the form

0of a six-sided star. The scale

‘of the six rays is selected so

‘that the average values from theide51red values of all the DFVLR]

institutes would result in a uniform hexagon. The average values

of the nominal values deviate . from this desired model con-
siderably because of the high coﬁtribution of personnel costs.
|
The meaning of the represenﬁation becomes clear if we
also show the actual values for the individual institutes.
In. the..example -shown here, on thé upper left we show -a-smally - -

In the lower lef't there is 3

23
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DFVLR | Examples for short descrlptions of institutes A 061

in the"planning year 1971 T . 1971

large test facility which produces high operational costs. On the
lower right there is an institute which is still under development
and has relatively high investment costs. The other three examples
show two somewhat larger and one somewhat smaller institute ' with
relatively ngrmal personnel and average proportions. ’
LI 0 peenn ; JICENRIEN
The representation shown here is only an aid for a quick
quantitative evaluation. Tﬁe qdestion of selection criteria for
the advisability of a research tbpio can be looked upen as being

at the other extreme of the selebtion of problems.

A. Sclentific criteria:

\

\

t

f

1. TInitial position (statué of scientific knowledge methods).

2. Success probability.. New scientific results will be found.

3. Importance of possible new knowledge for the general
advance of sclence,. E

Yy, Competition situation (type and number of comparison
research projeets from bther areas.)

5. Interdisciplinary relationghips (necessity and poss1b111ty
of collaboratlon w1th other dlSClpllnes.

A 053

DFVLR‘, Criteris for research support & . . . . . =2 1971

T L S R A
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From €HE point of view of the DFVLE, we have four groups’

: jof such selection criferila,. The first group includes urgent

scientific criteria, in other words the questlon of the state of
scientific knowledge-and-the-available-methods,|the--question of a

- chance of succeeding in finding new theoretical knowledge, the

VDFVLR Criteria for research support B and C W

question of the importance of the nhew khowledge for the general\

advance of sclence and the question of competition, the number and

type of comparable research projects from other areas: Finally /139
there ig a que§%ion of whether the planned resedrch project |
could be done Egi}?a collaboration with other scientific disciplines
and finally}if necessary, whether the conditions for such a

collaboration are given,

B. Research-political criteria

1

1. The meaning of possible hew knowledge for the general
public.
=== 2., Relationship to superlor national and international
research programs.
3. Correspondence with necessary or degirable accumulation
formations. :
|
C. Economical censiderations

1. Importance of possible new knowledge for the economy,

2. Relationship to research and development projects of
industry. '

3. Relatlonshlp to actual prOJects.

! A 054
1971

The second group includes cfiteria of researc@:ﬂolitics,
the importance of possible new knowledge for the general public
{(we can only mention environment;here), the relationship of the

. research project to superior national or international research

. or educatlonal reasons.

t

.programs.and.the correspondence with accumulation. formations,

whiech are necessary or desirablelbecause of regional, political

S NI P PR VS VP R R =oaae i e e el
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The third group includes the economﬁc CPlteTla,«lH ether]

'
|

- words, the criteria which have Ho do wlth the importance of new
‘knowledge for the economy, its relationship to research and

development projects of industry, and finally the relationship
with actual projects being carried out in industry and which the

\
résearch projecets will support.

The three groups of criterla mentioned up to the present
approximately correspond to the three Eroups: sclence, state and
economy. The DFVLR was founded ;o bring about cocperation among

these,

Only gelentists can evaluatkithe state of the art ofﬁegientifio{

criteria, because they have the hecessary technical knowledge.
An objective evaluation will only be found 1f evaluations are
made independent of each other, by both the initiators of the

Tz = e

research project as well as by ‘other specialists.
| .
Cnly the panels responsible\for research politics, the
parliaments and ministries, can evaluate eriteria from the second

group.

‘ .
The economicﬁ”{crlterla willl probably best be evaluated by

the senior representatives of industrial groups.
!

D Criteria for execution

1. Personnel situation

(Number, sultability, comp081t10n and availablllty of re-
quired scientific workers.)
2, Scientific~technical means

.. -.eguipment and 801ent1flc service organlzations.). — .- -

3. PFinancing situation

(Type, extent and avallablllty of requlred test fac111t1es,*

. (Necessary and available funds, use of prev1ous flﬂanc1a1 1
o rexpenditures, follow=up ‘costyg) ”

. JIDFVLR Criteria for research requirements D o , A 055

1971

—
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“vwﬂ“muﬁilwthreewgroups can only r?ach decisions when:~a fourth group

© of criteria is known, which we wﬁll call the criteria of execution.

% This includes.the following thre% items: /1
I |
i |

> How many and what type of scientific workers are required for
carrying out the projects and which_group of persons 1s available?

What Cype of test facilitles, equipment and other installations
are required fop carrying out the project and what is available?

How much money will the project coSt and how much 1s available?
By carrying out the project, will it be possible to put previously
committed funds to better use? Finally, will the project entail
follow-up costs?

One important task of the résearch planning group of the
.DEVLR is to develop data from exﬁenience and directlves for this.
~group of criteria of executio@@aﬁd also to develop methods for

rapid evaluations. f
By comparison of these fourigroups of criteria,jwe find that
a decision on a research projectfwill Involve the E;rticipation
of many groups of persons. The éecision can only bhe reached
within a system of loops which afe coupled and interact. This
'will invelve an iteration proces$ until a final result 1s reached.
At fthe present‘fime we have just?started to deal with the
problem of developing such a metﬂod in a practical way for speclal
requirements of the DFVLR. Its solution will be facilitated if
.one only requires a comparison e%aluation of several projects.
v It becomes more and more difficult if it becomes necessary for
the method to produce an absolute evaluation of whether or not
the. project-should be supported.} T S e i
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Two and one-half years ago!the AVA, DFL and DVL were jolned

- together into a“singie'organizationv"”ThiswwaS*done at the request
~of the Federal Minister for Scientific Research, Dr. Stoltenberg.

The purpose was to develop the gosition of the German aviation and
spaceflight organizations/to their former status, after almost 10

- years of prohibition during the ;second half of the 50's and during

the 60's, duriﬁé the time of post-war reconstruction.

The major additional tasks which the Federation had|taken over
in the meantime in the area of education&fsoon showed that the

DFVLR should not be noticeably expanded in the near future.

! ™
'7“"-""?"""’"1""7"'—’?";; 11“

~ DFVLR  Development of expendlture distribution A 0627

DGF, DFVLR = 1960- 1970 o 1971

1- One-time expenditures and constructlon costssl~ 2- operational

- expenditures; - 3- personnel expendltures.

In addition we have the rapid increase in personnel costs
which in 1960 only made up 1/3]but today already 2/3 of the

|
'
| -
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Under these conditicns, we must make every attempt to: further

increase the performance of the;DFVLR and to have._.a concentration f

ST PEEeEr el WoFk and ‘a rationallzativn of working methods T structured
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“ lines, but more a contlnuous evaluation of the research goals
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3 jaccordlng to subject area and 1ocat10n

/ 143

DFVLR - Distribution of job plah DFVLR'+GIW. A 0h7
S TeET Rt S L 1971

1- research institutes, large scale test facilities, scientific

operational facilities; 2- project management; 3- directorate;

. fTorbusiness administration and admlnlstratlon,{uk central '
dervices and facillties,‘ﬁ} Status 1970.

_ In the positlon plan of the;DFVLR and the GfW, a total of
"62% of the Jobs involve the réséﬁfdh institutes, the large

scale test facilities and scientific service organizatlons:

179 can be attributed to'éentralitechnical-sérvices and

" installations, 10% for project mgnagement and 11% for administra-

"tion, directorate and business administration.

Ary additional rationalization is necessarily limited by
the wide geographical distributibn and the special features of
the research institutes§,)so that hdditional centralization of
the administration and technical| services will be difficult.
i
As far as the overall scientific activity of the DFVLR is
~concerned, 1t is not so much a question of rationalization of the
- working methods, even though som?thing could be done along these -
‘and the formation of scientific and geographical centers. =~ = -

4
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J‘ from all institutes,. The discdssions in the scientific-

3

1
‘F

VT ST i rwmeamr T AL ik T iy esm M L i R L T T A P T T

F i e u T meam G s TR TR

The DFVLR in the past year presented a design for a medium
term research program as a suggéstion for developing a center of
major sclentific disciplingsy No final trends have been developed

along these linés during discussions with scientific personnel

technical center panels have noﬁ yet occurred. The major

subject area development 1s beidg hampered because of uncer-

- tainty of future funding and the long term,development programs

in aerodynamlcs ‘and spacefllght”

!
.

-/
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DFVLR Goals of subject are@ centers to be formed - A OBl
' ' " in the research centerg of the DFVLR o 1971

i .
1- aviation; 2- aerodynamic fundamentals; 3- aerodynamics:and
spaceflight; 4- energy conversion fundamentals; 5- spaceflight.

|
i

The questicon of the develoﬁment of local centers 1is somewhat
simpler, It 15 influenced by the time and extent of previous '
investments and also partially by the sc1ent1flc tradltlons going

back many years. In the fall of the previous year, the

|
scientific management panels and the senate have agreed that over

the next two years, the Braunscﬁweig Research Center will concen-

- trate on aerodynamics, the Research Center Oberpfaffenhofen will

concentrate on spaceflight. Those institutes which perform

‘research on aircraft will concentrate on this, Goettingen will"

5; deal wlth fundamentals of aerodynamlc§ﬂand Stuttgart will

iy work..on--energy—conversion.- In-the long.term, .Rorz-Wahn.will. i

30
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C well as for spaceflight.
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|
primarily prefer subjects which 'are important for aviation as

In order to ~assure that the regegreh centers~will not
become too dependent on unpredicﬁable fluetuations in the
research economy, such local centers will never be completely
developed. This also requires time Only-part ef the - u:
scientific workers will support thls ldea, whereas some of them
will be its victlm In spite oflthls the DFVLR will have to
advance along the path of a new %tructuring along geographical and

disciplinary lines, if 1t is to remain active.

Independent of these disciplinary and geographical concen-
traticns, a research and test facility such as the DFVLR will
always have to evaluate the methbds of scientific work in two
ways. .

The first way conslders the%question of a balanced relation-

ship between theory and experimeht. The more expensive an experi-

mental investigation becomes, the more important it becomes to
glve a theoretical classificatioh of’ the problem beforehand.
The further the theoretical methbds advance, the more Important
i1t becomes not to deal in.ahsﬁraet formalism-but to always keep
g relationship with the physicalfreality.

The secon&xway is concerned%with the questf6h~of alibalanced

relationship between the expendifure requlred by a research project

- and the possible useful effect because of the new knowledge. For

this research the statement by the French aviator and author

Antoine de Saint-Exupdry applies: BRI
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L "Completeness occurs apparently not when no more can be

o

; ladded, but when nothing can be removed anymore”.
' !
!

2 :
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Translated for National Aeronautics and Space Administration under

contract No. NASw 2483, by SCITRAN P. 0. Box 5456, Santa Barbara,
California, 93108
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